Assignment of tyrosine resonances in the 1H-NMR spectrum of tryptophan synthase alpha-subunit. Monitoring conformational changes due to substitutions at position 49.
In order to monitor the conformational changes of tryptophan synthase alpha-subunit from Escherichia coli in solution resulting from amino acid substitutions, we have assigned the Tyr resonances in the aromatic region of the 1H-NMR spectrum to specific residues. In the spectrum of the alpha-subunit deuterated with [2,3,4,5,6-2H5]Phe and [3,5-2H2]Tyr, the C2 and C6 protons of Tyr gave completely isolated signals at acidic p2H. Some of the C3 and C5 proton resonances overlapped with each other at acidic p2H. By using a series of mutant alpha-subunits in which each Tyr was singly substituted with His or Phe, we can now assign each of seven Tyr resonances in the aromatic region to a specific residue. We have previously studied the conformational stability of a series of variant alpha-subunits at position 49 [Yutani et al. (1987) Proc. Natl Acad. Sci. USA 84, 4441-4444]. We now compare the 1H-NMR spectra in the aromatic region of the wild-type alpha-subunit and mutant alpha-subunits substituted with Phe or Gly in place of Glu-49. The results suggest that the major conformational effects of substitutions at position 49 are localized close to the position of substitution.